Expression of recombinant trichosanthin, a ribosome-inactivating protein, in transgenic tobacco.
Trichosanthin (TCS) is an antiviral plant defense protein, classified as a type-I ribosome-inactivating protein, found in the root tuber and leaves of the medicinal plant Trichosanthes kirilowii. It is processed from a larger precursor protein, containing a 23 amino acid amino (N)-terminal sequence (pre sequence) and a 19 amino acid carboxy (C)-terminal extension (pro sequence). Various constructs of the TCS gene were expressed in transgenic tobacco plants to determine the effects of the amino- and carboxy-coding gene sequences on TCS expression and host toxicity in plants. The maximum TCS expression levels of 2.7% of total soluble protein (0.05% of total dry weight) were obtained in transgenic tobacco plants carrying the complete prepro-TCS gene sequence under the Cauliflower mosaic virus 35S RNA promoter. The N-terminal sequence matched the native TCS sequence indicating that the T. kirilowii signal sequence was properly processed in tobacco and the protein translation inhibitory activity of purified rTCS was similar to native TCS. One hundred-fold lower expression levels and phenotypic aberrations were evident in plants expressing the gene constructs without the C-terminal coding sequence. Transgenic tobacco plants expressing recombinant TCS exhibited delayed symptoms of systemic infection following exposure to Cucumber mosaic virus and Tobacco mosaic virus (TMV). Local lesion assays using extracts from the infected transgenic plants indicated reduced levels of TMV compared with nontransgenic controls.